A modification of the known method for obtaining radioactive fingerprints from non-radioactive nucleic acids by labelling a digest with 5'-hydroxyl polynucleotide kinase and Iv-pj -ATP has been applied to RNase Tj digests from various high molecular weight virus RNAs and to ovalbumin mRNA.
INTRODUCTION
The mapping of large Tj RNase resistant oligonucleotides by homochromatography and more recently by two-dimensional polyacrylamide gel electrophoresis has greatly facilitated the biochemical analysis of a variety of virion RNA and viral messenger RNAs (mRNA) . In both techniques the fractionated T. oligonucleotides are located by autoradiography making the avalibility of highly labelled RNA a pre-requisite. As previously recognised by Szekely and Sanger , however, not all RNAs can be labelled to a high enough level for fingerprinting studies by uniform labelling with carrier-free P orthophosphate in vivo. Some of the major groups of RNA viruses, such as the myxoviruses, paramyxoviruses and several groups of RNA tumour viruses, together with most mRNAs, fall within this category. Szekely and Sanger have demonstrated that digests of nonradioactive nucleic acids with a free 5'-OH can be labelled to high specific activity with the aid of polynucleotide kinase using |y-pj ATP as phosphate donor. Although this technique has been.used successfully to label RNase T oligonucleotides, of tRNA and 18S ribosomal RNA.of short and intermediate length ' ' ' and more recently to label viroid RNAs it has not been used to study high molecular weight RNAs such as virus and mRNAs.
In this paper a modification of the Szekely and Sanger technique using commercially available polynucleotide kinase and ly-pi ATP has been employed to label T RNase digests of microgram amounts of RNA from two picornaviruses and from two serotypes of vesicular stomatitis virus (VSV).
The large oligonucleotides present in each preparation were resolved by 18, 5 two dimensional polyacrylamide gel electrophoresis and the resultant maps compared with those given by T digests of the corresponding uniformly labelled virus RNA. The fingerprints obtained using the kinase technique gave essentially the same characteristic pattern of large T. oligonucleotides as that given by T digests of uniformly labelled RNAs. Some obvious differences between the fingerprints obtained using the two labelling techniques were apparent, however, possibly due to some preferential activity of the polynucleotide kinase enzyme. The kinase technique has been successfully applied also to RNase T digests of ovalbumin mRNA.
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From this study it is evident that PNK-\y-P ATP labelling 32 allows a reduction of several orders of magnitude in the amount of P required for the analysis of T digests of large molecular weight RNAs.
Furthermore the technique should prove useful in the analysis of other high molecular weight virus RNAs and mRNAs that hitherto have been difficult to label to sufficient specific activity in vivo.
MATERIALS AND METHODS

Viruses
Encephalomyocarditis virus (EMC) and bovine enterovirus strain 
Fingerprints of VSV-RNAs
VSV Indiana serotype Figure 3 shows fingerprints of a cold VSV Indiana serotype RNA preparation digested with T RNase/BAP.FS and phosphorylated with polynucleotide kinase (Fig. 3a) and of a RNase T -digest of uniformly labelled RNA preparation (Fig. 3b) together with direct tracings of the respective autoradiographs ( Fig. 3c and 3d ). Upon close examination it is evident that raoBt of the characteristic T products labelled with PNK-I ypj ATP present in the fingerprint shown in Figs. 3a and 3c have migrated to approximately the same position as their counterparts in the fingerprint of in vivo labelled T oligonucleotides ( Fig. 3b and 3d ). Several oligonucleotides Complementary DNA (cDNA) is synthesized using the RNA-directed DNA polymerase from avian myeloblastosis virus and oligo (dT) as primer.
The cDNA is then used as a template for in vitro RNA synthesis with E. coli RNA polymerase and highly P-labelled nucleoside triphosphate precursors.
The radioactive RNA transcript, after nuclease digestion, is further fractionated and analysed in an identical fashion to uniformly labelled RNA.
This approach, apart from being rather involved and time-consuming, suffers from the disadvantage that, although the cDNA would appear to be a faithful copy of the polyadenylated RNA, in some instances only certain regions of cDNA are transcribed by the E.coli polvmerase . Direct sequencing of the cDNA using the new DNA sequencing techniques , however, would circumvent this problem.
In conclusion, the in vitro labelling of large T oligonucleotides from virus and mRNAs with the aid of polynucleotide kinase and \y-P ATP provides, with the provisos discussed above, several advantages over alternative methods of fingerprinting and/or sequencing RNAs which are inefficiently or inadequately labelled in vivo.
